Previous studies (1-5) on normal rats, dogs, and humans suggested that inulin was not metabolized, and that it provided an accurate and reproducible measure of some fixed volume of body fluid, presumably the extracellular fluid. This was established on the basis of : (1) virtually complete urinary recovery of inulin after infusion (1, 5) ; and (2) uniform distribution after 2 hours in dogs and 5 hours in man even though infusions were run for as long as 12 hours in the dog and 20.5 hours in man (1) . In the absence of renal excretion, it was assumed that at equilibrium inulin would be distributed in a constant volume, and since it suffered no metabolic degradation it would afford a reasonably constant reference for changes in this volume. The present study was undertaken in an attempt to assess this premise.
METHODS
Purified inulin prepared by U. S. Standard Products Company was used. The various lots of inulin used were tested for fructose content by yeasting so that the actual amount of inulin injected could be accurately assessed. Inulin determinations on sera and urines were performed by Schreiner's modification of Roe's method (6) 2Established Investigator, American Heart Association.
variety of causes as listed in Table I . They were oliguric (urine volume less than 100 ml. per 24 hr.) from 2 to 10 days (average 7.4) before inulin was given. One intravenous injection of inulin was given, with the dose ranging from 4.2 to 13.6 gm. (average 7.3 gm.). The larger doses were administered later in the study in order that the higher serum levels obtained would minimize the effect of a rising serum inulinoid blank. In 2 patients, doses of inulin were also given 40 and 68 hours after the first dose. All patients were on a regime of strict fluid restriction (500 to 800 ml. per day). During the 8 to 96 hours that serum inulin levels were followed, 7 patients lost an average of 1.1 kg. of body weight; 3 gained an average of 0.9 kg.; 2 had no change in weight; and 2 did not have second weighings.
In all cases, serum inulinoid blanks were determined prior to injecting inulin. Serial venous samples were obtained at varying intervals for 8 to 96 hours after injection. All urines were collected and analyzed for inulin; in 10 of 13 patients the volume of urine amounted to less than 100 ml. in the 24 hours after injection.
The apparent volume of distribution of inulin at any given time was calculated by dividing the amount administered (I), less the amount excreted in the urine (U), Table II and represented graphically in Figure 1 . In 2 of the above patients, repeat space determinations were made at 40 and 68 hours, by giving an additional dose of inulin, correcting for preinjection inulin level and calculating the space at 8 hours after this second injection. In one patient the first measurement was 16.8 liters and on repeating the determination with a second dose of inulin 40 hours later the space was 19.3 liters. In the second patient, the initial measurement was 16 liters and the second measurement 68 hours. later was 17.5 liters. In the first patient the 40 hour "space" calculated from the disappearance curve of the initial inulin was 33 per cent and in the second patient a 68 hour space similarly calculated was 59 per cent.
In an effort to determine the effect of anuria on the serum inulinoid blank, 2 Figure 2 . It is interesting to note that the values for serum levels and inulin spaces are virtually identical in all 3 animals, particularly since one dog had severe diarrhea and the others did not. In this case, loss was carefully measured and replaced by intravenous fluids. In order to exclude the possibility of inhibiting substances in uremic serum, known amounts of inulin were added to the serum of both humans and dogs and allowed to incubate at body temperature under sterile conditions for varying periods up to 24 hours. Recovery was 98 to 101 per cent in all tests.
In addition, sera from 4 patients, who received inulin, were analyzed before and after 6 hour runs on the Kolff artificial kidney. When smaller doses of inulin are given (0.2 gm. per kg.), the blank factor becomes very significant after 3 to 4 days of anuria. In the experiments on dogs if the serum inulin levels of one animal are corrected for the blank value observed in another, serum levels approach the blank value between 100 to 160 hours. Therefore, virtually all inulin has disappeared from the serum, indicating an inulin space of nearly 100 per cent of body weight. If large amounts of inulin are administered (1 gm. per kg.), the blank factor becomes insignificant.
The observations relating to this subject made by other workers may be summarized as follows:
Lne u'e:LtnL5uLLin 1i 3Uggt:La'.u uy LL1: JULlUWl1g; (1) Total urinary inulin content uw smail dur-(1) Gaudino and Levitt (2) studied 3 bilatering space studies and urinary inulinoid blank values ally nephrectomized dogs utilizing a single injecwere high. tion of inulin. They stated that a uniform distribu-(2) Inulin could not be detected in significant tion was obtained in 1 to 2 hours, a period similar amounts in the gastrointestinal contents. The to that observed in normal dogs. However, it was possibility of degradation of inulin in the gastro-noted that the inulin space began to increase after intestinal tract prior to analysis must be consid- 6 hours. This was attributed to a terminal pathoered, but evidence from experiments on dogs does logical shift of intracellular water. not support this supposition, since the 3 animals (2) Kruhoffer (3) studied 13 nephrectomized receiving large doses of inulin show practically su-rabbits and one nephrectomized dog. In the perimposable curves for both serum inulin con-former, equilibration of inulin had not occurred centrations and "inulin spaces." Of these, 2 ani-when followed as long as 10 hours. In the latter,
